A necessary condition for determining the free metal ion concentration by using the ion-exchange technique is that equilibrium must be reached between resin-bound metal and the free metal ion concentration in solution. In the column-equilibration approach, the solution is passed through the column with a constant flow rate until the equilibrium is achieved. One of the attractive aspects of the IET is the low cost of this method. The stronger the affinity between the resin and the metal, the higher the required volume to attain the equilibrium. In the case of Eu 3+ , a high specific affinity for the resin was anticipated owing to its high valence state (+3). The evaluation of the column equilibration was thus performed in a fairly strong electrolyte in order to reduce the interactions between Eu 3+ and the resin (0.1 M NaNO3; pH 4.0) at 5 and 2 mL min -1 (n = 3) with a calibration solution containing 7.7 (±0.2) × 10 8 mol L -1 of europium. Fig. S1 represents the Eu concentration of the solution coming out (effluent) of the column as a function of volume of the calibration solution passed through the resin. Whatever the flow rate, the Eu concentration rapidly increased from 0 to 15 mL of solution (first step) and then remained constant (from 15 to 300 mL). The observation of a plateau generally indicates that equilibrium has been reached, but this is not the case in the present work because the concentration of the solution coming out is lower than the initial concentration (
Environ. Chem. 2016 ©CSIRO 2016 doi:10.1071 
/EN15136_AC
Page 2 of 6 rate increases the contact time between the solution (inside the column) and the resin, and improves metal ion exchanges with the resin. However, even at a very low flow rate (0.5 mL min -1 ), the exchange was never complete (Table S1 ). The use of the column equilibration approach thus appears very tedious, despite the use of a high concentration (0.1 M) of counter-ions (Na [Eu] eq (mol L 
